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PROBLEM TO BE SOLVED: To obtain a structure containing 
external terminals of a ball grid array type or a similar type that 
enables the miniaturization of devices and the reduction of the 
manufacturing cost 

SOLUTION: This semiconductor device includes an integrated 
circuit chip 10; a chip carrier 20 having connecting terminal 
electrically connected with the chip 10 and bump-type external 
terminals 22 electrically connected with the connecting terminals; 
and a connecting body 44 for electrically connecting the terminals 
on the chip 10 and the connecting terminals on the chip carrier 20. 
The bump-type external terminals 22 and the connecting body 44 
are made of the same bump material. Here, a resin layer 46 to tack 
the chip 10 to the chip carrier 20 is formed between the chip 10 and 
the chip carrier 20. 
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* NOTICES * 

JPO and MO I P I are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



rcS ( i?The chip carrier which has the external terminal of the bump mold electrically connected to the terminal 

Z7Z«o sai bum" ^"pe o??rna.telina. and said connection object of each other being constituted by 
the bump ingTedient of the same kind, and fixing said chip to said chip carrier between sa.d ch.ps and sa,d ch.p 

S!Tim S 2] The semiconductor device according to claim 1 characterized by preparing the terminal for a test used for 

USZSSZ T^Z^^^Z o^er being a resin system substrate, and claim 2 - a semiconductor 

Sjm ^Forlht resin said fixed object is [ the range whose coefficient of thermal expansicn said bump ingredient 

fSm 5] After carrying out melting of the connection object for connecting electrically the terminal prepared in the 
em condu A ctor r SKSd circuit /hip. and said terminal for connection prepared J ^ c^p earner The proces 
which is made to solidify said connection object and connects sa.d ch.p and sa.d ch.p earner ele ^ ,oa " y J u ;" a " y - 
wTitina of the fixed obiect for fixing said chip to said chip carrier is earned out The process wh.ch is made to 

said I fixtd ^^bjet and fixeTsaid chip to said chip carrier after making the space between sa.d ch.ps and sa,d 
ch , ! Zrs fill u YZ sa"d fixed object The manufacture approach of the semiconductor device character.zed by 
p^oviSthe ZZss^lZs the externa, terminal of the bump mold electrically connected to sa.d term.na. for 
connection at said chip carrier. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

ESffof the Invention] This invention re.ates to an approach to assemble the semiconductor device of a ball grid 
array mold, and the semiconductor device of a ball grid array mold. 

[Description of the Prior Art] Drawings is the sectional view of the semiconductor device of the conventional ball 

pad as an external terminal in the rear face of equipment and was made to correspond to the demand of the 
of a ball grid array mold is known as equipment with easy mounting. M _. - a ba „ _. id array mo | di the 

$10] How.vr. «*h this kind of oouipmoot. the high-m.ltiog p~t- ins-odi.nt n~*tad to b. <*.d for tho powttr 

est,' £zsk :^f.n.u»; anz-i «. — » — - ™ — - - — m ° w — 

Point is the melting point of tin. The line which connects the above-ment,oned A pent. E points, and D point 
respectively is the liquidus line. 
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[Pn!blem<s) to be Solved by the Invention] As mentioned above, a conventional chip 1 and a conventional chip 
carrier 3 must be connected by the pewter bump 2. and the pewter bump's 2 melting pent must be _ made ^her 
than the melting point of the electrode 4 of the pewter bump mold used as an external terminal w.th the equ.pment 
of the ball shot array mold with which the miniaturization of equipment was attained 

[0019] For this reason, a chip carrier 3 melts the pewter bump 2. and needs to cons.st of mgred^nts which can bear 
a chip 1 when connecting with a chip carrier 3. for example, an elevated-temperature process 320 degrees C or 

ESS] However, now the ingredient which can use it for a chip carrier 3. and can bear an elevated-temperature 
process 320 degrees C or more has only the expensive ingredient of a ceramic system, such as an alumina ceramic, 
and the manufacturing cost is remarkably high. . . . 

[0021] In view of the above-mentioned point, it succeeded in this invention, and that 1st object is in offering the 
semiconductor device which has a ball grid array mold or an external terminal according to it and has the structure 
which can reduce a manufacturing cost with the miniaturization of equipment. 

[0022] Moreover, the 2nd object is to offer a ball grid array mold or the semiconductor device .which .does not need 
to hurt its external terminal according to it. before mounting equipment in the mounting circuit board while atta.mng 

[uO^Mofeover. continuation manufacture is possible for it and the 3rd object is to offer a semiconductor device 
with the structure where compaction of a throughput can be aimed at while it attains the 1st object or the 2nd 

[0024] Moreover, the 4th object is to offer the semiconductor device which can give a long life to the connection 
object for connecting mutually the terminal of a chip, and the terminal for connection of a chip carrier electrically 
while attaining the 1st object the 2nd object, or the 3rd object 

[0025] Moreover, the 5th object is in offering the manufacture approach of a semiconductor device of having a ball 
grid array mold or an external terminal according to it and having the structure which can reduce a manufacturing 
cost with the miniaturization of equipment. 

[Mea 6 ns for Solving the Problem] In order to attain the 1st object of the above, in this invention, the ™™*<*>™ 
object for connecting electrically the chip carrier which has the external terminal of the bump ""Id electiicaNy 
connected to the terminal for connection connected to a semiconductor integrated circuit chip, said chip, and an 
electric target and said terminal for connection, and the terminal of said chip and terminal for connection of said 
chip carrier of each other is provided. And while a bump ingredient of the same kind constitutes said bump £ 
external terminal and said connection object of each other, it is characterized by being filled up with the fixed object 
for fixing said chip to said chip carrier between said chips and said chip carriers. + _ rmina , 
[0027] In order to attain the 2nd object of the above, in this invention, it is characterized by preparing the terminal 
for a test used for it when testing said chip to said chip carrier. . 
[0028] In order to attain the 3rd object of the above, in this invention, it is characterized by using said chip carrier 

as a resin system substrate. ,. . , _ 

[0029] In order to attain the 4th object of the above, while that melting point chooses said bump ingredient from an 
ingredient lower than the heat-resistant temperature of said resin system substrate, by this invention, rt is 
characterized by said fixed object choosing this resin from the thing in the range whose coefficient of thermal 
expansion that glass transition temperature is lower than the melting point of sald bump ingredient and is 20 
PPm/degree C - 75 ppm/degree C. and the range whose Young's modulus is 3000Pa - 9500Pa including resin 
[0030] In order to attain the 5th object of the above, in this invention After carrying out melting of the connection 
object for connecting electrically the terminal prepared in the semiconductor integrated circuit chip and said 
terminal for connection prepared in the chip carrier. Solidify said connection object and said chip and said chip 
carrier are connected electrically mutually. Melting of the fixed object for fixing said chip to said chip carrier is 
carried out. After making the space between said chips and said chip carriers fill up with sa.d I fixed object It is 
characterized by forming the external terminal of the bump mold which is made to solidify said fixed object fixes 
said chip to said chip carrier, and is further connected to said terminal for connection electrically at sa.d chip 
carrier. 

[0031] i • j 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is «*P^.ned. 

[0032] The sectional view of the semiconductor device of the ball grid array (Ball Gr.d Array:BGA) mold which 

drawing i requires for the gestalt of implementation of the 1st of this invention, and drawing 2 are the state 

diagrams of a (Tin SnHead (Pb) system alloy. . . 

[0033] Moreover, drawing 3 is drawing showing the semiconductor integrated circuit chip shown in draw.ngl and 

(a) drawing is a sectional view where the top view of a carrier connection side and (b) drawing meet the b-b I ne .of 

(a) drawing. Drawing 4 is drawing showing the chip carrier shown in drawing 1 . and (a) drawing is a sectional^ *,ew 

where the top view of a chip connection side and (b) drawing meet the c-c line in (a) drawing and (b) drawing in the 

top view of a component side, and (c) drawing 

[0034] First a semiconductor integrated circuit chip is explained. 

[0035] As shown in drawing 3 (a) and (b). there is a semiconductor integrated circuit chip 10 with which a logic 
device with which many-items child-ization is required was accumulated, and the pad 12 ,s formed in the earner 

http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 2 005/02/22 



3/12 f J 



[0037] Moreover, as shown ,n .doffld g J^SS through the wiring layer 30 in a earner formed in the 

connected to the above-ment.oned pad 22 for chip co ™ e «'° n ; nr * . . , 30 ,„ a carrier is f orm _d on the 
chip carrier 20 is formed in the component s.de of a chip °^uS^ wiriw^ oonn^d to the pad 22 for chip 

mmmmmmK 

Sn63wt %/Pb37wt.% with the lowest melting point in a Sn-Pb system alloy. This is the above menu 

sssstfs sa«^«5^rs5t» — - - - — - — 

. ^ «h. p.wur bump -S rorrn.d in *. chip ,0 and ^InX'd ' °* 
Lrri.r 20. «h. i^nt <£'^^ wnior, 

py.ttm pewter. On. „prM. with tt» ^f^P"™^ '* Attou* ,h. ingr.di.n, of ,h. pM ohopon is 

STSrTL. as .n .xompi. n.pr «h. .^0 PJP.n.rf.n . r«»~£ - ^ .„ „_ ^ 

B^S n -Co^, P .TS.- CP***-*, of*. oondoo»r 44 for o.nn.ofcon urrn in,. e„,.o«o «np*u». .nd do no, 
thermal stress especially. 
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[0049] This effectiveness .s further explained to conductors is well learned as 

[0050] Conventionally. * e " eral * th ^^^^ Connection) technique in which 

flip chip mounting us.ng the pewter bump^ ^^^^S^St is famous. About C4 technique, it is U.S. 
the high-melting pewter bump was attached in the pad of a chip especially « ™° ' . 368 ft 

Pat. No. 4.825.284. Microelectronics Packaging Handbook and Van Nostrand Re.nhold. New York. 1989. and p.Joa. 

[oiS^l is drawing for explaining the typical example of C4 technique, and (a) drawing and (b) drawing are 
sectional views shown in order of the connection process, respectively , .. A hi ^_ 

r0052l First as shown in drawing 5 (a), the high-melting pewter bump 302 is formed in the pad 300 of a chip. A high 
£ TZ Z^Lof Sn3wt%/Pb97wt.%. A location is decided to come this h,gh-me.t,ng pewter 

phases differed may reduce the reinforcement to thermal stress. It is surmised that the formation of a many ^ items 
cSo and dSed-ization progress, especially the strong lowering to thermal stress becomes remarkable when the 
conducive connection object 306 has been made detailed, and it brings about a ^ 
[0056] Moreover, with C4 typical technique, a pewter reflow in low temperature [ say / temperature of 220 degrees 
C like the gestalt of this 1st operation ] is also unrealizable. j Kaw i n » are 

[005?] Drawing 6 is drawing for explaining other examples of C4 technique, and (a) drawing and (b) drawing are 
sectional views shown in order of the connection process, respectively. 

gB SSl b drawing for explaining the example of the example of C4 technique *^nmft • and (a) 

3 the euTotic pewSr bump 308 is carried out. Then, temperature is returned to ord.nary temperature and the 

S 300 an?Se pad 304 for connection of each other are connectab.e. connection at ^^ST^X^S^ 
and the thing of a resin system can be used for the substrate for connecting a chip. In addition, such C4 technique 
is Proceedings of ECTC. 1 993. IEEE, and p.1 82 to p.1 86. It is indicated. 

KS'irt^S'^SS oSioonduotor d.vio. m .n„fou,r.. i. . prob,. m of Nation of . 

__££~K^^ 

desien value, it may happen by fluctuation of a manufacture process. 

[OOoT] With ihe conductive connection object 306 acquired by the small eutectic pewter bump 308 the , vena 

Sump 3o£ 35, a^ecTpewter. ft is easy to concentrate stress on the part of this vena contract* If there ,s a 
P art which stress tends to concentrate on the conductive connection object 306. it will be expected that the 
reinforcement of the conductive connection object 306 gets worse further. 

[0065] In^dXn in the accelerated test before shipment, although what produced the vena contracta on the 
conduct ctneoSon object 306 can be sorted out to some extent, if it seems that an aoce.erated test ,s passed 
and it may be shipped, it will influence the dependability of equipment 
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[0066] Therefore, a conductive connection object is just going to be wanted to be the structure which the vena 
rnntrapta as shown in an arrow head A at drawing 7 (b) does not produce. . . . .. 

gg ^MftS fa drawing for explaining tl^iric connection with the chip of equipment and printed co-curt 
_Trd oS the gestalt of implementation of the 1st of this invention, and (a) drawmg and (b) drawing are 
sectional views shown in order of the connection process, respectively. 

0068] As shown in drawing^ (a), there is a printed circurt board 20 with the eutectic ' ^ »^ m 
completely the same as the chip 10 with the eutectic pewter bump 18 who ,s *™^f*° s . a ™ A ftl r dSng 
where it explained in drawing 3 (a) and (b). and the form where it explained in drawing 4 (a) and (c). After gelding 
STJLSX^wSb ocation. as shown in drawing 8 (b). a reflow of the eutectic pevvter bumps 18 and 28 
both sSs is carried out. Then, temperature is returned to ordinary temperature, the eutect.c pewter bumps 18 and 
28 by whom a reflow was done are solidified, and the conductive connects object 44 is acquired. 
[0069] A pad 12 and the pad 22 for connection of each other are connected by carrying out _a refl bw of the e^ectic 
pewter bumps 18 and 28 to rt being electric connection with such a ch>p and a printed c.rcuit board, respectively. 

object 44 becomes thermal stress wrth a 

f^T ^ -ce the conductive connection object 44 consists of onV eutectic pewters of 

Sn63wt.VPb37wt.%. it does not have the boundary of different metals either. 

[0072] And since the alloy of Sn63wt%/Pb37wt% is an eutectic. even if temperature falls below in the I quidui > hne 
be bw the melting poinO.'alpha phase, i.e.. the crystal with which the crystal of Pb ^^^^Sil ) 
alpha* parent phase, i.e.. Sn and Pb. was mixed, comes out (see the state d.agram of the Sn-Pb alloy of drawmg ). 
Therefore, the field where alloy phases differed is not distributed. 

[0073] Therefore, with the conductive connection object 44 which the equ.pment concernmg th gestaK .of 
implementation of the 1st of this invention has. a thing very strong aga.nst thermal stress can be obta.ned 
WTfl 3 'course, since there is no boundary of different metals rt is also the structure ^^^£T 
shown in an arrow head A at drawing 7 (b) does not produce, and the y.eld ,s also good and the dependably of 

SotsTrad^io'TsTe potter bump 40 who becomes an externa, terminal, and a pewter which constitutes the 
SnducSvt £ZZT*£<* 44. thefollowing things besides the Sn-Pb system eutectic pewter of the above- 
mentioned Sn63wt.%/Pb37wt.% can also be used . „ % /c n4 8wt % — The Bi 
[0076] duality - a system alloy — the In(indium)-Sn (tin) system eutectic pewter of In52wt%/Sn48wt.% l he «. 
bTsmuthhSn (tin) system eutectic pewter of Bi58wt.%/Sn42wt.%. The Sn(tin)-Zn (zinc) system eutectic pewter of 
SnlTwt %/Zn9wti The Sn(tin)-Sb (antimony) system eutectic pewter of Sn(tin)-Ag (s.lver) system eutectic pewter 
r rt f ^nQ6 5wt%/A_r3 5wt% 1 and Sn95wt.%/Sb5wt% etc. can be used. 

W7* \ l J temar^ ^SoTthe Sn-Ag-Sb system eutectic pewter of Sn65wt.%/Ag25wt.%/Sb10wt.%. the Sn-Cu(copper)- 
Ag system eutectic pewter of Sn95.5wt.%/Cu4.Owt.VAg0.5wt%. etc^can be "sed %/sb0 8wt%/AE0 2 wt % of 

[0078] With a system alloy, the Sn-Cu-Sb-Ag system eutect,c pewter of Sn97wt.%/Cu2wt.%/Sb0.8wt.%/Ag0.2wt.% ot 

K ^ad^soln these eutectic pewters, like a Sn-Pb system eutectic pewter, if it is about **10% of range. 

foO^O] "Drawmg showing the property of resin that drawing 9 was used for the resin layer 46. and drawing 10 are 
*ZS£^^ between temperature and distortion of a pewter bump (conductive connects object 

JS'SI] Moreover, with the equipment concerning the gestalt of this 1st operation the resin layer 46 ' is P^ide d in 
the soace between a chip 10 and a chip carrier 20 so that the perimeter of the above-mentioned conductive 
conned Z« 44 may be enclosed. Four resin A B, C and D wrth the -^.^^^•^J'i 
Young's modulus E as shown in drawing 9 . a coefficient of thermal expansion alpha, and a list at drawmg 10 was 

used for the resin which constitutes this resin layer 46. . ^ ^. . . _ it+.j h»*«,««n a 

[0082] One of the main objects which form such a resin layer 46 is easing the thermal stress <^^ b^m a 
chip 10 and a chip carrier 20. and preventing degradation of the conductive connection object 44 at thej bme of a 
pewter reflow when mounting to the mounting circuit board which carries out the coat of the space between a chip 
w2d a X Terrier 20. fixes to a chip carrier 20 and does not illustrate a chip 10. while preventing the conductive 

VSSTJSZ 2£f ^oTTotot, the resin of the resin layer 46 chose that by which 100-200 Jjf-Ojnd 
Young's modulus E had the coefficient of thermal expansion alpha adjusted ,n 20 ppm/degree C - 78 ppm [ degree 
C ] A and were adjusted to 3000MPa-9500MPa (room temperature) in the glass transit.on point Tg. as shown ,n 

S^a^rtSf^om temperature, the resin which is a vitreous state is the thing of the temperature which 

begins to show rubber-like elasticity in the above-mentioned glass transition point Tg. nK „ Hinir 

[0085] In detail, the resin A. B. C. and D which constituted the resin layer 46 ,s poly.mide system the ^setting 
esin. respectively. Each property of resin mixes polybutadiene based on poly.mide respectively am *• 
fetter quartz of crushing, and a spherical quartz as a filler further, respectively, and rt was made to serve as the 
flhove-mentioned range by adjusting these amounts. 

DM86] However about the content of the above-mentioned letter quartz of crushing, and a spherical quartz, the 
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content of a quartz was made into 38wt(s).% extent below 40wt%. The restoration nature of res.n w.l worsen and 
SSfwm be because the void occurred to the space between a chip 10 and a ch.p l?™'******™"" the Space ° f 
the bottom for a chip 10 center section, if the content of a quartz becomes more than 40wt(s) % 
[0?87] In addition, about making resin contain the letter quartz of crush.ng. and a sphencal quartz m the range of 
40wt(s) % - 75wt% to resin as a filler. U.S. Pat No. 4,999.699 has disclosure. 

foots] The rest A B C. and D whose relation between temperature and distortion of a pewter bump (conducts 
connection object 44) is four is shown in drawing 10 , respectively. 

fo089] As shown in drawing 10 . with the equipment which has the resin layer 46. the d.stort.on of a Pewterbump 
conductive connection ob^ct 44) accompanying lifting of temperature becomes small compa ed w th equipment 
wtthout the resin layer 46. If distortion of the conductive connection object 44 becomes small, at the time of a 
^wter reflow when mounting in the mounting circuit board which does not illustrate a ^^^JZlrid^ 
feX connection of a chip 10 and a chip carrier 20 can reduce possibilrty of generatmg. and can ra,se dependab.hty. 

[0090] In order to make smaller distortion of the conductive connection object 44 and to raise depe ndabilrty more 
forthermore as shown in drawing 10 . it is desirable that a glass transition pent Tg has res.n C and D higher than 
^Z^^^tP^^ degrees C) of a chip carrier 20 chosen^ Resin D ^^rZT^ 
conductive connection object 44 and the gestalt of this operation with a glass transitoon point Tg h.gher than the 
SSJSrJT Pb-Sn 'system pewter can make smaller distortion of the conductive connection in- 
case, even if temperature reaches the melting point of the conductive connection object 44. there ,s no rapid 
increment in distortion in the conductive connection object 44. rirawin( , 1 1 the 

[0091] Drawing 11 is drawing showing the relation of the distortion and TCT cycle of a bump. In draw.ng H . the 
experimental result of equipment without the resin layer 46 is plotted by O mark, and the expenmental result of 
equipment with the resin layer 46 is plotted by "** mark. 
[0092] The result of four experiments is shown in drawing 1 1 . respectively. 
0093 The 1st experiment is an experiment of equipment without the resin layer 46. The ™ 
experiment and the 3rd experiment to which the class of resin was fixed to and a pewter bump s (conduct we 
connection object 44) height was changed The experiment to which the pewter bump's 44 he.ght was fixe to and 
?he class of resin was changed, and the 4th experiment are experiments to wh.ch the mgred.ent of a ch.p earner 
wa<5 rhanffed from resin to the ceramic according to the 2nd experiment. 

Fo094 |3S»2rSrSll explanation about the 1st experiment is omitted, with equipment wrthout the res-n layer 
46 J there is an inclination for a pewter bump to distortion-come to be easy, as compared w.th equ.pment w.th the 
resin layer 46. 

an eooxv svstem was used for the chip carrier 20, respectively. 

K i sCwn in drawing 11 . in this experiment, the inclination for the pewter bump 44 to ^rt'on-come to be 
hard was accepted as the pewter bump's 44 height h increased with 30 m.crometers 50 and 80 

micrometers. In order are [ the pewter bump 44 ] distortion-hard and to act as her th.s • "ohn*.on ^_ 44^ 
when the oewter bump's 44 height h is made to some extent high. Th.s is making the pewter bump s 44 ne.gnt 
S to ^e.rtZZ a'ndTere are few strains of the pewter bump for absorbing ^^^^J^T 
of a chip 10 and a chip carrier 20. and they end. The volume of the space between a ch.p 10 and a , chip .earner 20 
becomes to some extent large, and the mechanical reinforcement of the resin layer 46 ^^^l^ L 
bump's 44 volume by or the thing become to some extent large It ,s surmised accord.ng to these factory > wrtf .the 
mechanical increasing reinforcement of pewter bump 44 the very thing that the pewter ^/^^^^ 
be hard. In this experiment the result [ h / of a pewter bump / height ] that ,t .s desirable about 80 m.crometers as 
one example is obtained. 

[0098] Next the result of the 3rd experiment is explained. nAvj¥ttr humo's heieht 

[0099 The value by which the equipment used for the 3rd experiment was made desirable n a P e ^ r ^ 8 
K That is. it fixed by 80 micrometers and three equipments which used the res.n of the resin ^« " J*™ 
mentioned resin B (E=5867MPa and alpha= 41 ppm/(degree O). the above-mentioned res.n C <E-6050MPa and 
alpHS 36 ppm/(degree O). and the above-mentioned resin D (E=9408MPa and alpha= 23 ppm/(degree O) were 
used FR-4 were used for the chip carrier 20 of these three equipments. 

[01 00] As shown in drawing 11 . in order of Resin A. Resin B. Resin C. and Resin D. the pewter bump 44 was 
distortion-hard, and became, and the relation shown in drawing 10 was checked on equipment level. 
T01 Oil Next the result of the 4th experiment is explained. 

S 02 In the 4th experiment, two equipments which set a pewter bump's height h to 20 ^^^1°.. 
micrometers were used. Resin A was used for the resin of the resin layer 46 of these two equ.pments. and the 
alumina ceramic was used for the chip carrier 20. „ w . m - ¥ha 

[0103] As shown in drawing 11 . even if it replaced the chip carrier 20 w.th the th.ng of a ceram.c system from the 
thin* of a resin svstem the same result as the 2nd experiment was able to be obtained. 

Wl^rSTCSto. oan also use the thing of a ceramic system for a chip carrier 20. For example J *ey are 
an alumina ceramic, alumimium nitride (AIN). etc. If the thing of a ceramic system ,s used for a chip earner 20. as for 
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a manufacturing cost, a chip carrier 20 will increase rather than the thing of a resin 

toToS] Howevef. by using the pewter bump 44 as an ^^^^J^^^^Z^ as shown 
effectiveness that equipment strong against thermal stress and electric stress 

W& £Sol. not only a puartz but other ingredients can also be used for the filler which the resin layer 46 is 
made to contain. For example, it is alumimium nitride (AIN, coefficient of thermal expansion of ^alpha- _2* 
ppm^egree C). When alumimium nitride is used for a filler and the content ,s earned out more than 75wt(s).%, the 

S^SmTTSS: is more than 75wt(s).%. In order to cancel aggravate of ^^^T" 
particle size of alumimium nitride was arranged with 0.5 micrometers or less. Thereby, restoration nature 

Sl P u 0 8] a inadd^ion. it is possible to use an epoxy resin besides polyimide. BUDAJIEN resin, bipheny. system resin. 

S^oS^^ Si^^r^litt.. moisture absorption of moisture, and adhesion of a <*J , K .and the 
Snot shown) as a solder mask currently formed on the chip connection s.de of a ch.p earner 20 can be 

roilS? While a chip 10 and a chip carrier 20 are connectable at low temperature by constituting the conductive 

BlTfl StZ*!"' cone**. m.nuf.e«ur. eppro.cn of fh. .endcoi-uotor device rf .he b.l, .rid .n,y mold 
conoernin. the .estal. of implemerrtation of .he 1st of this invention is explained. u-.. _m 

[OlTa drssiotU "« th. s.ntk.n.1 views h.vin. shown the e.mieonduotor d.vio. of th. ib.ll «nd 
ir^y nSoonSninflhTfcelt of implemenUdion of the let of this invention in order of the production proo.ee. 

system which uses rosin as a principal component is used fundamentally 

CM 17] In addition, a spreading process can also omit this flux, when the flux *\ ,g ^^^^ of 200 

solubility is used for the flux used at the time of the bump connect.on made beh nd. Next at the te ™* ra ™ re or 
H«^J«s C or more a reflow of the eutectic pewter is carried out and the eutect.c pewter bump 18 .s made 
spETai fThe Tutectic Xr bump 1 8 is made spherical for raising the wettability of the pewter at the t.me of 

FoTimle* flux is applied to the eutectic pewter bump's 18 front face made spherical as shown in drawing ;14 The 

sssrx esses tK^tsrss^^^ — - ■ 

ESSiS? - -* flu, when the Jjj „ 200 

c^ormo^^^^ f 

X^The ^£«ic "ZZ Znp 28 i. m.d. spherice, for r.isini the w.«ebili«y of the pewter .« the <ime of 

a^a^^'TS^^S^'. • I-*" " **" ** *. c.n-i.r connection side of .chip 10 end 
Sl o hip o*r«ion ,Td. o7. ohip-SSirTo ere rn.de to counter, end the eu.ee.ic pewter bump .8 .nd .he 
eutectic pewter bump 28 counter mutually. 
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Amount is based also on the thermal resistanoe of a substrate, it can be set up about a J^T™ 

the flux whioh constituted the layer 50 is removed using a cleaning agent for example, .sopropyl alcohol. EC 7. 



filled up. temperature carries out a cure in the oven set as 100 degrees C for 1 to 4 hours. The res.n layer 
After the eutectic pewter bump 40 prints a cream pewter on the barr.er metal layer 3b. carrying out 

connect too hastily. 

LrraV mS^ninglhTtiia.t of the 1st operation in order of the process accord.ngto other manufacture 

IZT^Tslt^^S^ and d«20 . the approach exp^inedw.h reference to ^ 
drawing 14 is followed. Form the spherical eutectic pewter bump 18 and on the front fa » _of the ^eutecjc pewter 
hnmn 18 w ho soheroidized The layer 50 of the flux which consists of above-mentioned R5002 and R5003. tzvw\. 
23w^SU^^^i£i solid content might become 6% - W^^E^f " * ^ ™* 
solvent and an isopropyl alcohol solvent, the ethylene glycol mono-FENlRU ether is formed 

[OmTwt'Jo'ut using that wettability is different and breaking down the eutectic pewter bump 40 by the eutectic 
http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 2 005/02/22 
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interior of the semi-conductor substrate of a chip 10 will be oonfused can be made small, and a detai.ed oomponent 
can be accumulated on a chip 10. , rfinrft to drawing 19 - d rawing 23 is the suitable 

tou*™:^ 

Motion can perform th. assembly of WPMt mor. . t*° * osr. not to hurt. 

Moreover, othsr obj.ots sr. that the sold.r bump 40 who b.oom.s £j^«3£____ nt of the oort whioh 

p™". end th. oonnsoti.n prooe.s of a ohip 10 sr. put in blooh wHh two or mor. ..moments and pan b. 
performed, an ssa.mbly is simplified, and th. throughput of sn .as.mblv 'n oono . rni „ s tne „,_lt of 

is - this - resin - a plate - 60 - a chip earner - ™T*™^* m J^m dir ^ion _ me eting - a single 
20 - ' - Plural - a strip .of paper - ^T^' ^ l^.ot 62 7o ouSng for making separation of a ohip 

20* cutting whose four angles do not illustrate carrier schedule section 20 , respectively puo.ic 

_r-ril£;^^ * - *• — * * 

for example, the metal mold for cutting, the alignment of the j *^ * Jj*"** for , TAB method , and it shall be 

K3tE^ - .~^2^*' . «... i. indioat.d bv J P,-.03, M .B .,o. on th. fl.xib,. 
WWZ. 70 for o t.s, - crier eonedu,. ^^^J^^^Xt^d^^ 

£__S.a__^ 

toTsT-Lover. th. tamM. 70 for s t.s. do not n.ad to b. * , on. y-~ .on^o«v. oonn^n 
of accumulating the integrated circuit of a memory system. . . desirable to use JTAG 

2005/02/22 
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70 to a Ml o.n b. aTangod on th. poriph.ry of . ohip 10 «t . ainglo ti.r. and tho inorom.nt in th. lb. of a chip 

, 2 n °^™Sa«. that .ho thin, of .ho roain aya,.™, whioh ~* - j. ^J^^i.- * 

W0£ -y .ho manofac.o.ar aido - a oaor aldo - ou«n e - pubiio funds it ia 

gestalt of implementation of the 2nd of this invention .s explained. 

bump 40 who becomes an external terminal, and the pewter bump 40 will get damaged ,s small. 

ronTM such a oirouit tester, in the condition of having turned the loading side of the chip 10 of a -miconductor 

^rrauorj- .o^o'nlLr. prob. 77 no, «h. too. Ji, which i. no, iHpaWUd. and th. powfar hump 40 
will get damaged like the 1st and 2nd circuit tester can be made small. 
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[0171] Next the semiconductor device of the ball grid array mold concerning the gestalt of implementation of the 
S^SSiEJSi of the ba„ grid array mo.d concerning the gesta* of this 3rd operatjo is made 
[^conjuration where the terminal for a test is "device o fZ ball grid 

[01 73] Drawing 30 is drawing showing the co ^ rt ^ f h t a ^ pla te 60. and the top 

K 74]^"^ in drawing 30 (a) and (b). the tormina, for a test For -amp.e there is nol : necessari no need of 
being' made the shapTof^are with an area larger than ^ir.ng „ .^n jajj^ <• ^'ZiiJU 

Jo^Next the semiconductor device of the bal. grid array mo.d concerning the gestalt of implementation of the 
Zt£^!s thetcSona. view of the semiconductor device of the ba.l grid an-ay mo.d concerning the 

^«jssr*^^ — « - — m ° ,d — gthis 

contact precision with a probe . 

ES The terminal 70 for a test is pu..ed out on reinforcing materials 80-1. and the terminal 70 for a test was 
formed in the field which cannot deform most dasfr in the resin object .60 respectively as it is such 

S S^rf r»N. owe 60. ] by b.ine tH» to . *«. *. ^T^T^X^, lA^M 
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resin plate. In this example, thickness formed reinforcing materials 80-1 and 80-2 by the resin of an epoxy system 

&lo7tatfSS2"of the 1st operation, the terminal 70 for a test is pulled out on reinforcing materials 80-1. 
and was formed in the field which cannot deform the terminal 70 for a test most eas.ly in res.n object 60b 
[Om] Even if it is such resin plate 60b. it can be made hard to transform, and while the term.nal 70 for a test, the 
socket electrode of a circuit tester, or contact precision with a probe can be made good, it can carry out easy [ of 
the cutting for separating carrier schedule section 20' from the resin plate 60 ]. 
[0193] Drawing 34 is the perspective view showing the 3rd resin plate. 

[0194] In 1st resin plate 60a. reinforcing materials 80-1 and 80-2 are formed in res.n i plate< 60a and one 
respectively, and reinforcing materials 82-1 and 82-2 are similarly formed m resm plate 60b and one by 2nd res.n 

[SThuTev^if^inforcing materials are formed in a resin plate and one. they may be used as a respectively 
different member. In this 3rd resin plate 60c. reinforcing materials 84-1 and 84-2 are formed .n res.r «£■ free 
[ attachment and detachment ]. Thickness formed reinforcing matenals 84-1 and 84-2 by the res.n of an epoxy 
system by 1.2mm like the time of the 1 st and 2nd resin plate, respectively. 

[0196] As shown in drawing 34 . reinforcing materials 84-1 and 84-2 use stops 86-1 like a screw, a washer or a bolt, 
and a nut and 86-2. and are stopped by resin plate 60c. Stops 86-1 and 86-2 put resm plate 60c by remforcmg 
materials 84-1 and 84-2 through the tooling hole 64 of resin plate 60c. 

fo197] Moreover, since reinforcing materials 84-1 are put on resin p.ate 60c the term.nal 70 for a £t . 
formed on the chip connection side of resin plate 60c will be hidden by re.nforc.ng matenals 84-1. For this reason, 
the aperture 88 for exposing the terminal 70 for a test from reinforcing materials 84-1 «s formed in the part 
corresponding to reinforcing materials 84-1 terminal 70 for a test so that the term.nal 70 for a test can be 
contacted in the socket electrode of a circuit tester, or a probe. „:__„„. 
[0198] While such resin plate 60c can also make good the terminal 70 for a test, the socket electrode of a c rcurt 
tester, or contact precision with a probe, it can carry out easy [ of the cutting for separat.ng earner schedule 
section 20' from the resin plate 60 ]. 

[Effect of the Invention] As mentioned above, the semiconductor device which according to this invention , has a ball 
grid array mold or an external terminal according to it and has the structure which can reduce a ™nufactur,ng cost 
with the miniaturization of equipment as explained. The semiconductor dev.ee wh.ch does not need to hurt a ball 
grid array mold or its external terminal according to it before mounting equipment .n the c.rcurt board. A 
semiconductor device with the structure where continuation manufacture is possible and compaction of a 
throughput can be aimed at. The semiconductor device which can give a long life to the connection object far 
connecting mutually the terminal of a chip, and the terminal for connection of a chip earner elecb-.cally The 
manufacture approach of a semiconductor device of having a ball grid array mold or an external term.nal a«ordm g 
to it and having the structure which can reduce a manufacturing cost wrth the miniaturization of equipment can be 
offered. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



2005/02/22 



1/2 ^— V 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



gestalt of implementation of the 1 st of this invention. 

D*rtSS» th. *» «<•» <* • oom.on.nt .id., .nd (o) dr.,™* th. WP v»w of. ohip oonn.otion .id. .nd (b) 
KSSC : .otionoWi.w wh.r. dr,„in« 4 in drawing ,ho»in 8 th. chip oom.r shown .„ drswnU . .nd (.) 

Saving shown (a) drawing and (b) drawing in order of the connection procas s . «pM 

_____Sti___^:^^^ 

IgSSSB^^ti^rSi in nn. prodoofc.n prop... of *. .doipm.ot none.™ th. ..St.* of 
!£3SS»r*.tSil3Si in on. production prop... of - .,u,p-.„t ooncm™ th. ^ of 
g!S3SS^V.^SKKE, in on. paction Pnoo.o. of tho .pnipm.n, nono.min* ,h. „«.,. of 
£™SS"SS: in on. promotion pnoo.o. of th. .,uiprh.„. nono.n,in 8 th. of 
SSSSSS^V.ll^SS- in on. predion pnoo... of ,h. .onion,.* oono.min. th. of 
__3___£S£i*i.*'. in on. Prodprdi.n prop... o, «,. .puipnr.n. oono.rpin, th. of 

i^r ^r^ iol^StS, in on. pnodno^on prop... of tho .pnipm.ot oonc.rpin, th. ,«* of 
S^^^"""^ in on. production pnoo... of th. .ouipm.n, oono-hin. th. ~* nf 
SSS^^" S-ESE. in on. product prop... of ,h. „uipn,.nt conc.rhin* ,h. of 
K33££^V.2-KE. in on. pnodootion pnoo... of th. .ouipur.n, P.nn.nhin s th. ...to,, of 
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£Sn g is drawing in which drawing's being drawing showing the form of an index, and (a) 
showing a radii-like index, and drawing showing a hole-like index 
r^wingJIl DrawingJ? is the sectional vew having shown the J* 

rDrawing28l Drawing 28 is the sectional view having shown the 2nd c rcurt tester roughly. 

jg^j] fiSSsi is the sectional view of the semiconductor device of the ball grid array mold concerning the 
gestaltof implementation of the 4th of this invention. 

fDrawing 32] Drawing 32 is the perspective view showing the 1st resin plate. 
fDrawing 33] Drawing 33 is the perspective view showing the 2nd resin plate. 

Baa iSSi 5 £ S^tW^KSJa* - * — — **. - - 

conventional ball grid array mold in the mounting circuit board. 

[Description of Notations] 1 6 — A barrier metal layer. 1 8 

10 — A semiconductor integrated circuit chip. 12 A pad. 14 Silicon ox, i , _ 

pewter bump. 20 - Chip carrier. 22 - The pad for ^^^^J"^^^^ Barrier m. 



pewter bump. 20 - Chip carrier. 22 - The , pad fo, -chip J»^^^^£3^ - B^ r metal 

— A socket electrode, 77 / A probe, su i ou * / _ ^ _ Jhe termiru 

materials. 84-1. 84-2 / — Reinforcing materials. 86-1. 86-2 / Stops, tt» / ^perx 
test, 72 — A test jig. 74 — An insertion hole. 75 



terminal for a 



[Translation done.] 
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^10^^!) rSSffiffirtu v- y 3 >-&tfk)8i ( S i O 20 
2) 1 4fc£9»b*L'r*5?K :<D'>y3yM(s 

1 0 2 ) 1 4 Kite, /<y Kl '2(DfIS:Ita*«fefe 
/r(D*ffi±^tt, «*.tf=2/-!r>^ (Ni) 4J?Srgrtf'< 

[0 0 3 6] 04 (a) *5£tf (c) tC^ct 5 

fc, ±|E^y^l 0S:«ii:6fc^O^^^ , ^^yT2 0 

±sB^5/^l OO^y Kl 2 tin^tilzttfo £ titc^ y 
-fmsm^y K2 2j&s^rii£;h/C^S 0 ^y^Sfttffl^ 
* K2 2#*£>*ffi±te«\ Mx.tf-y^ (Ni) 4 
irSrSt^y 7^^/^l2 eS^UT^^^O^ 8 

[0 0 3 7] 04 (b) *5J:tf (c) fc*iM:5 

f*y-f**r y 72 OoHJfiBa^tt, ±E^y^K« 
ffl/<yK2 2t, ^^^^^720^}^^^ 
^ y TrtEH/I 3 0 S:^U-C««WfcS8R*Hfc*»ia 

KSK^ffl^^ K3 2^M^ntv^o **yrrt 40 

E#Jl3 0tt % fy^ty72 0(0fy^«»ffiil: 
MrfLZfr. +v7&6tR*v K2 2lc«fi5S*t*^5r^ 
SMSSSEiKUe (BSHH - ) , f^y720^ 

fi$ttS9ISie«BE«UI (BSlirr) > 

2 0rtfc»j«*ix«rt»E«Wi. fy^J720l: 
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[0 0 3 8] H^SKS^JKffl^^ S> K 3 2 (D^ffl -htc 
i*. ±E^7/WW^y K2 2iR«fc, fifl*.ff=y 
tr;v (Ni) 4i?*rgM>*y 3 6 Sr^UT^ 

tt. f5/^ty72 0^gEt:, ffyilttK:EB**t 

¥§l b ti 5 J: 5 £ frX v * 5 0 

[0 0 3 9] 4*5, />^^3 8©#»Off4W> 

Sn63wt. %/Pb37wt. %CD*ft^>-^*efc 

[0 0 4 0] 4*5. 1214 (a) t»*tb"CV^*— jSW» 
4 2te, ±b^y^l OifilB^ihtH&Si'k^X^ 

[0 0 4 1] r<^09-T?tt, ^y^l 0Kl»JSft£*bfc^>' 
^y/l8t, fy^y 72 OizMf&Ztlfr^^ 
?s<>'72 8 if*. SH^craaott^jftSStfixTV^T, 
^<£*f£M*, *X (Sn) -«B (Pb) 3^>^-C& 
5o t©IW©ff*U^-o©«tt, Sn-Pb^4 
O^^B^St)ffi< ^§ S n 6 3 w t . %/Pb3 
7wt. %0*fi/>V^T?*>5o iltfn^V^Wf 
tt, *5~yf*^ x ) T2 0<D«8f»tt^±9*x.5-i:* s "C 
£3;^ s n-P b5R^^Srfflv^5i#^tt % ^cDgt 
3 ***&f*ar#* -WiLtttS 

n 6 3 ± 1 0 w t . %/P b37±10wt. %SS<^ 
Jfijft^fcOjJSfi^o rco^fflcDS n-P b%k^>-yx& 
tia. B2©«l«Bfc*i-J:5»-. ^co^Sr^2 2 0 
■CfiilTfcl-C*. fy^lO*J±»f!/my72 0C 

[0 0 4 2] roffilOSIftO^ttl^ffSKIKC) 
^y^^y 72 OMte, T/v^^ir^^ ^^SSJ:^ 

f j/^lOtf y^ty72 0t^Sg^ Jii&Ufc 

^ 0 ^yyMWt «rjffi3RoSSfc*«1ftEI^^^- 
^is^y ^h**tfctcO"Cfc5o ^y V'hSSoWflg© 

#y>r § k5R«mii. y^/-/^mm, bt^ 

[004 3] [U 3 L/c^ ^ ^ 1 0 t Ei 4 Lfd^ 
y^ty720tS:, />y^y^l8t^y^y 

1 8*3<t^^^/^^2 8{d, g)18 3 C C«±, ^J^ 
fi2 2 0 c C-e^2©>F»1. f&fc^x, *ix^Pix»*»i"o r 

ot, a«srTrf-c^v^«rBft**a. '^y&mtt 

Jt5:fe, Ell 0<D'<y K 
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12ify^J72 0Ofy -fmm^ yV22t 

t -e, WABJi 4 6 &JIJB 4 6 tr^jA-^Stt 

J|g<E>-o<D0i»±, *y-f 5 K*J»8Mktt»flBt?*)5. 
[0 0 4 4] ±B«lJ«**i-a i MMMtB'C**fc» * 

mffi.m&m#4 4©S^I4> Sn63wt. %/Pb3 io 
7 w t . %0*S"Cfo5o 

[0 0 4 5] r©J:5lcWUB*m*4 4!8***^vy 

[oo46] &nmmm#-4 4 ©m^ti, 

[0 0 4 7] Ay^V7"18teJ:t/AX^ 
y/2 8 fc*ft«T*A»UC*»B»miM 4 
fete, ##otoi*5. 

[0048] rftfe©*** 9 x i»mtt»K»4 4 tt, » 

[0 0 4 9] r©8MU:ioV>-C, $ bKfMfflKtft^-t" 
[0 0 5 0] tie*, /M-^o-TMrffl^T, f y7"o^ 

K^WH^V'^^^^ff+ttfc. C4 (Controll 
ed Collapse Chip Connection ) ftftffi, #ti ; ft'^"Cfc 
5 0 C4ft«Klot^-Cf4, *gWWfff4, 8 2 5, 2 8 sc 
4-g~^>, Microelectronics Packaging Handbook, Van N 
ostrand Reinhold, New York, 1989, p. 368 UlM^SJX 

[ 0 0 5 1 ] (21 5 14, C 4 ft«©AfflW*«Sr»Wi-5 
fcfeCOia-C, (a) WtSZTf (b) BI±«iV?nttRX 

[0 0 5 2] *1\ 05 (a) K.»TXb^ 
A 9 K3 OOlCli, mkM.'^?/<>'-7Z 0 2« c 
*tTV**. flUMS'^^tt, Sn3wt. %/Pb97 

wt. %o«ia-e*>a. romw^^^3 0 2 * 

£, t 7 5 j/^I«©«^B^y K3 0 40iC*5i 

[0 0 5 3] &tt£&«>;M£, 0 5 (b) l^-TJ: 5 
ti, JS»jS-'M^^<>'^3 0 2*y 7B-t5. -© 
ft, BltSratRb. !>7n-*ixfca»^^^ 
V^3 0 2£@-(t:$it:3<, 

[00 54] r©J:^iC4eftS>'5i > '^K3 0 
0 k mffift'< y K 3 0 4 t Sr^mtt^rc^ 3 0 6l:± 

0 611 Sn3wt. %/Pb97wt. %T?hZ>UM 
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[0 0 5 5] Ui»U Sn3wt. %/Pb97wt. 

icta«*sT^5t. *i\ sn-Pb-g-^-efi, 

PbC^tfffflU -^©^l-, a + flffl, Sn-Pb 

(@2©S n-P b^©^®0Sr#^) » -©fctf), 
JtO|*ftia«lc|i, tt»*Pb«»t<0»i6ix SniP 
bi:*5SC9-&ofc^t^il«-r5<fc5(c/j:5o -© 

i£as#*-r3. r©* 5 

myitis axmmitam^ m9mm»soeimm 

[0 0 5 6] Aa»^C4aft1±, r©£l© 

[00 5 7] 0614, C 4fe$gcDte<D^£:fa^-r3fc* 
©H)-e, (a) UliaitJ 5 (b) Htt-tn-fixS^XSflR 

[0058] 0 7 {4, 06 t mm^C 4 &fl?©0iJ©0iJ£ 

[0 0 5 9] *i\ 0 6 (a) {C^-t"J:5tC, 0 5 
(a) ic*3^T^bfc^i:^:<PlCt.<D-efc5i«S4^ 
9 Z 0 2 Sr^f Lfc^-y:?'* 5 *??'. 

t t^SBKffl^y K3 0 4 Sr*b^i^S«i6 5 fcSc - 
©WflBStfSWfcWB'*?' K3 0 4O1KI4. 4&R&©# 
^/n^^/^^3 0 8*S^$^T^5. titofe'^? 
/<>-:/3 0 2©tett£, 0 5 (a) te*3V*Ttft9l Lfc X 
bK&Mz.®.. 0 6 (b) K*H-J:5fc. *&>^s¥* 
y7"3 0 8?r!J7B-t5. lot, m&£-?£ia^ 
U !) 7n-§HfcM^>'^^3 0 8*ift$t 

[0 0 6 0] r©i5M©C4ftaftfc5i:, 
. ^<y^3 08*J7P-t5wi:t, /<yK3 0 0 
bWgtR^-y K3 0 4 iSrEtHc^rt^fcfet-^ ® 

»IB»©t>©«rtMrr5 **** r©«t5 

/«CC4fit^f4, Proceedings of EaC, 1993, IEEE, p. 1 
82~p. 186 {cB«^^^'CV''5o 
[0 0 6 1] LA-b, /<yK3 0 0i«W^yK3 0 
4 t ftE^K»E-t"5*«tt«tt*3 0 6 tU4, S n 3 
wt. %/Pb9 7wt. Sn63wt. 
%/P b 3 7 w t . %<D&&b 3 10 *r£-f 5o 

o [00 6 2] r©J; 5 tttoc48« , cii. {Smr-ro/^ 



?$BS 9-92685 



9 

0 0 tmtm><y K304t fcE^fcSB&l-a*®** 

[006 3] t^?>x\ *mw%immmv$rmx'i±. m 

©^b^l-i^t, 1217. (a) lc^-fJ:5l-, 

[0 0 6 4] /h^v^S^^y^^T'S 0 8Ii±!)#?j 
HfcllttSSfl:3 0 6m 0 7 (b) l^PPAK^ 
£;h-T^5J:5ft* <t*h^$££-r5. *ft^^^^ 
^3 o 8MSV^*S^vy©ii5'>/f< &<9, iftK 
J g/^y7'3 0 2OitJ; 1 #t^vyic,toTS 

a* t^-n^^fe* t . mmmmnw 3 o 6 cd&* 

[0 0 6 5] &*S, m^fBtF©*nj4?*^*3^-c. 
«^tt3 0 6K<tf;h,££C*:fc<O{^ fcSmgiiB'J-T 

fflffi£*i><5<fc5ftii#*>5i:, gf<off«lttC^St 

5, 

[0 0 6 6] Wi^oT, 0 7 (b) 

igT-fcS r. i: ^M^ttS i: r 5t?fc^o 
[0 0 6 7] 0 81*. ~<D&m<D$gl<D%M<Z>1&ifcfc& 

■fSfc»©H-<f, (a) BOsXXf (b) Htt-tix-eix* 
^iSWf-^ Lfc#rffi0T-fc£. 
[0 0 6 8] HI 8 (a) fc5*-*M:5lC, 03 (a) *J«t 
(b) fc*S^-C«Mbft.J»i:^<ratt>«>"C*)*** 
/Ny^^isttLfcfy^ioi, 04 (a) *5 
j:Tj? ( c ) fc*JV^X»WUfc»i:*<Wt , t>©"^*>** 
ftAy^yy2 8^Vtc^U V hS«2 0#*>5. 
*^y^y^l 8©ttt«rftftfc«, 0 8 (b) IC 

n— 4-5. r«>«, ffiUtSrUMafcllU !)7o-$Hfc 
4 4 

[006 9] roiSftf^i^!' VhS«i:©m^, 
ttfc«B"C*>5fc. **/n^^/<^1 8, 2 8«r-t*b 

[0 0 7 0] MtttlW4 40iWRl4, ififtfc 
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[00 7 1] $ ?>iC, i»mttttffi#4 4 f*£T. S n 6 
3 w t . %/P b 3 7 w t . %©#ft^V* , ©*-0*J* 

[0 0 7 2] L^t. Sn6 3wt. %/Pb3 7w 
t. %W-£&f±* f a-C*> : 50-e. tK^£AT 

Wliii-Swttt*<. a + fia BP*)SntPbtM 
t0fcofc.*SA#TfC<5 (|2|2<DSn-Pb-&#<0^ 

[0073] io-c. r©*w©JBi«>*16©»ttfc« 
ic, ^t{c3£v^<£>£#5wi:a 5 "c*£5o 

[0 0 7 4] t>*>5/U gfcofc&J!if5 UO«ff#ft 
0 7 (b) tc^RiAfc^$H5J:5*<0 5 iT'* s 

[0075] &*5, t\-m*R-kt£*'^tr'* % s-f40. 

|ESn6 3wt. %/Pb3 7wt. %©Sn-Pbi 

[00 7 6] -TC^^-ett, I n 5 2 w t . %/Sn 
48wt. %WIn My^7^) -Sn (*X) 
ft^y^ B i 5 8 w t . %/Sn4 2w t. %©B i 
{\f*-?7*) -Sn (*X) ^#S^yy, Sn9 1w 
t. %/Zn9wt. %<DSn C*X) — Zn (ffifti) 
3S#i8^>'*\ Sn9 6. 5wt. %/Ag3. 5w 
t. %OSn (^X) -Ag m) m&ik'^y. Sn 
9 5wt. %/Sb5wt. %<DSn C*X) -Sb 
(TVfty) if t« 5 ii: 

[00 7 7] H5c»-£-&-?t*. S n 6 5 w t . %/A g 
2 5wt. %/Sbl0wt. %©Sn-Ag-SbS 
^tft/NV^, Sn9 5. 5wt. %/Cu4. Owt. 
%/Ag0. 5wt. %©Sn-Cu (.9®) -Agl* 
i/Ny^i if £H£ 5 ~ i: #"0# 5. 
[0 0 7 8] H7C*-fr&-Ctt« S n 9 7 w t . %/C u 
2wt. %/Sb0. 8wt. %/Ag0. 2wt. % 

[0 0 7 9] fc*J. rtbbW*A^>'^' ;:: * J, '' , " c, t>. S 
n _ P b**ft/NV^fc|RH|Hc % ± 1 o%Sg<o«S0fc 

[0 0 8 0] 09^ WJBJB 4 6 JCfflV>e5^fc<»flg<0# 

»sr/T:-r0, 01 of*, ifti^x^^ (^m^ 

[oo8i] ro^ioSHftwHJtBfcWSKfit? 
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0 IZtfI-X. 5 fc*f 9* WMtT g «:«ro 4 o©«HlA, 

[0 0 8 21 iO±5*«UIJH4 6*r«lt«*II*Btt 
©_ott, f^l0ify^y72 0iOlBOa 

tt>C f->7'10if5'7 ,:J E-ty720t©Mti 10 
< , MUStt) «:»» U 4 4 <D'£it*P5< d 

[0 0 8 3] :Bii4B»tlW8fe»c. 

4 6©#tfl§«:. 0 9*5^1/1111 OtC^-T «t 5 iC. S&HgSS 
Sia^2 0ppm/'C~7 8ppmA, #7*©^ 
lTgSrlOO~2 0 0t> t^E^3O0 0MP 
a~9 500MPa (£&) KME * Hfc t © £ 8 A/ 

[0 0 8 4] ft*5, ±|B3«f9^<B»/STgitt, 

cor i"Cfo?>o 

[0 0 8 5] »L<t±v »JKJi4 6«r*W£Ut»IIBA, 

-r?»rfC, ±iS©i&iatft ; S£5&cbfco 
[008 6] fcft?U ±B«flMft^35*s J:^**^© 
£*r«COV*-Ctt, 4 0wt. %EA 

tfiJ4 0wt. %£jLhift3 2:. aMI©^*^ 5 ^ 

0O«l J Jte«^oTOffiPI]K*'f K#»£b 

[0 0 8 7] &ib\ ttMgK7-r 7-t U-C5ft»«^*5 
.fctHMfcSSfcStfMKfc 4 0 w t . %~ 7 5 w t . %©® 
HT?^$-«i:5rtlco^T[±, #H4MMS4. 9 9 
9, 6 9 9-§-l-M** s fc2>o 

[0 0 8 8] ilOCIi, wStk'^sif'**-? mm 1 ®. 
&gc#4 4) ©^i©M#a s 4 0©«fJ!MA, B, C, 

[008 9] 01O»C^i-J:5^. «MHJi4 6«r*rbT 

v^sise-cr*. «rigji4 6«!*v^iswwit'<, i&it©± 

/h S < ft S. **tt»«Efls 4 4 £ < ft 5 * « 

^^y^D-^Ftc f y /ioify7*^y72oi 

[0 0 9 0] S?>K:»fSttS8K« c 4 4oa*Sr, £9* 
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*1-.fc5fc. #9^<S»jSTg#. ^7^1)72 0 

D Sr»»*h»5 ^ £ * s #* <-V\, *«ttSBR(M 4 ©5^ 
£J:9/h$<T-#5©te* ^7^^STg«s, Wm&- 
8Mfcfls4 4©»j(R, r©3Bft©»tt-CttPb-Sn*^ 
y 9 t»J5v^»IBD-C*>S. r©^8-t~{*, ft 

#4 4tc^ssc^^©*a*p* s ft<'\ 

[0 0 9 1] Ell /^7©I^tTCW ^/v- 

i©H'&£^1-|i]-C*>S„ Ell ifc*iv*-C, #tlll§Ji4 6 

"O" mzZV^a y 
ft, »)»Ji4 6fc*oi61R©3»HS*r± "□" Bit J: 9 

[0 0 9 2] Hill twrtu 4 o©^©^*/»^*v^*Jx 

[0 0 9 31 11 ©^(*, «MB» 4 6 fciSfcfcVMBEfi 
©^»-e*>9, |g2©3li*fi, «TJIi§©«>»S:@*&U ^ 
(ilttSIK*4 4) ©Sb££^fc£-t2:fcll 
it g§3©H^f*, /^>-^/-*W4 4©H$S:BS£U 
HHBoWSSrSfrffc *4©**»±» ^2©« 

Rfcfl8i"5t©t?» f?r7* J irJ7«)W*MW'6»* 

[0 0 9 4] jBi©H»KovN-c©#uv^ttW»±«*i" 
5*5, WJBJB 4 6 «r«Pfc*^S!t*-ett, 4 6 

[0 0 9 5] *-r\ ^2©HSI©^»-OVN-ClftBJ-r 

[0 0 9 6] |g 2 ©HlfcT-fi, ys^y^y^na h Sr 
3 0 Mm, 5 0^m, 8 0 m mK Ufc 3 0§£g£rteffl b 
fc 0 rtlb©^fi-Ctt> «tflg^4 6©«fl§(C, ±ia«fli 
A (E=3479MPa, a=74ppm/'C) Srffl 

fe 5 F R - 4 t (f ff 1> © £ ^tvea-WB V 

[ o o 9 7 ] El l l fc*-*- J: 5 r (ommx-tt. 

y^yfA 4©S$h* s , 30/im, 50/im> 80m 
mtiSSSt-OJVC, ^y^<y74 4iSS»»<^5 
ffl|6liS®«,P>ttfco r©^l*]*»bf4, /NX^<V74 4 

^y^/<y74 4©iS$hSrfcSSa[iS<-t- ; 5w 
tT% f ^71 0 ify7*^ U 72 0 b<Dm&m&Z: 
®iR-r5fci?)©^^^>'^'©0>"f** 5/ >ft< "C»tf, 
fcSV^lif '/7l 0 ?7*+ !) 7 2 0 t©M©^ 

©s«^fo S @s*# < ft 9 „ mmm 4 6 ©^wft^ 

S^:t<ft5-i:'^^ /Ny^y74 4l»©lWi 
0 4dss^m<ft ; 5s t*ao$tv5. r©*lirete. 
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[0 0 9 8] ^l:, |[|3CDlllfc©&fill-0^-a&?fH- 

[0 0 9 9] m3<D^{C^*pHfciSE(*. ^V^f 

SU »liJB4 6 0»Jill«:, ±ffi*MBB (E=5 8 6 7 
MP a, a = 4 1ppm/t) » ±fBOTa C (E=6 0 
5 0MPa. « = 3 6ppm/t) » ±E*NBD (E = 
9 40 8MPa, «=2 3 PP mA) iLfc30<DSS i 

[oioo] hi i »j»a, mm*, m 
mc, msiD<omx, /M/^y^4 44ss*i<* 

[0 10 1] JB4 0H»0tt*KOV^T»Wi" 

[0 10 2] «4©Hi^m Ay^y^ftJhS; 
20»m. 4 0 <i mK bfc 2 o©8tt*ffiffl Shfc. - 

fy/if^ !I72 OtC(*T/v5^~fe7 5 y^d s fflV>bJx 
fc. 

[0103] 01 l fc^-f-J: 5 f'^J72 0 

[0 10 4] rcDi5l-> r©»9itt, f^+t!l7 

^tJT/l'5-t-fe7 5 WfcTA'Ss** (Al 

N) ftifC*)*. fy7^!1720t-fe7?y^(0 

[0 10 5] La>Lft#b. ^y^<y7 , 4 4S:*a^ 
y^iU 4*o«JBIJi4 6t»J*i _ *wfcfcJ:!>» IRtt 

[0 10 6] &*5, UMgi4 6l^tS«7-f7-t 

ggx.rfS'fbT/v^^^A (A IN. SftBf^^:a= 2. 
9ppmA) -efo^c SMUT* S = -7**74 9-1- 

fctf . »JIBollMB3W»»o* s 4 0 p p m/XStTfc-f 

[0 10 7] fc£U BETA'S 5 

wt. %u±xt>zt. *&<otztffiC£5\z. mm 

SMfcTA'5 = *AO««*0. 5 m mEAT 

[0 10 8] »fliS4 6©'<-^fflfctt. ^y-r 



/4 

[0 10 9] »Kili'7*=-/»'*»IBtt» 

[0110] © <£ 5 1 »|B«©J»aiw«a 
4 4 5r* B |/^^«^-r5ri:^i 1 3, f^7l0t 

[0 111] ^7"10tfy^MrJ720i 
©|«©£MK:«HBJB 4 6 Sr»riEi-5 r. i ^ «t 9 > *«4 

[0112] 01211 II 0|US©»»U:«5 A' 
zo ^Sr*bfc»fffi0-C-fo5c 

[01131012 \z?ik-tx 5 18 1 <Dmm<omm\^ 

fy/lOify 7=* * y 7 2 0 i: roH©^rBlt«iI 
4 6^$ih.-c^5rii:J:ot, /Ny^y7S© 

li4 0 2 0 0 ©SBttffliSHF 2 0 2 ir v ^7 

^y 7P-ft*fflv x -c«BI)lEi-Si#» r*vf>S«i4 0i 

|BJ«i**ft^>'^* ; S i »«<***M*s4 4#*#<SAy 

[01 14] #ck* ^<o&w<D$s 1 ©msro^^i-^* 

Stjg^Sjlco^-CftWi-*. 
[O115l013~IH18l«tim r.cr)^^(Dl 

^a*s ^jgxmw(c^ufcWfffi0-efoSo 

[0 116101 3^^-T.t 5 f77 p l 0©*r* y 

y*8cSrfflV^-C» *»A7^<y7l8t**t 

:©77y^|;it B*TA'7T***'X 
©R5002, fft^III©7 2 0 0A, B*'^? 

5> t i"5 o y v?R<D 7 7 y ^ ^ i* 5 ^ffl - 1 ^ 5 
[0 1171 ft*** :©77?^^^i*i8i*« 

tK^*^, ^og'i4S©S<'"77-y^^^ffl^H ; 5> t 
^(Ct4, €B&i"5^i:tt?#5. ftfc, 2 0OTO1W 
ia^T?, *fiA7^!)7n-U *®/>^y/^7-l 
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[0 1 18] HI 1 JSW-SHfc 

#gAy^yyi 8 ©Affile, 79 y 

g-Cfe?., :075??^lt Jt5£<DR5O0 2, 7 
2 0 OA, 7^?^ fe5VH4B*7^7r^^ 
XCDR 5 0 0 3 SttT 5 K*»-*\ -f tf/WT 

y/ufcir©*itt*JBv N X, B3K»« t 6%~6 0%fcfcS 
iSfc&fcXteffil"*. 

[0 1191 Ull 5K3H-J:5fc, *?y7**» 

JB2 6±fc, *sm«My*ifc«:ffl^x, ^/n^/O- 

y^y7-18tlSl«> R5002, 7200 A, 7 t° 



[0 1201 fc*s, r©7?y***:»*lS*>**^ 20 
fttfflJh5'<f 7Ttt»ttti*477 y^C, « 

sirstcjt, mm-rz^th-?zz>o 2 0 0t» 

sot i, ^|/>y^y7l 8iW#K» WW" 5 ' 

[01211 £5>K. Ull 5K*i"J:5fc. ^5/7*1 o 
©^t!)7Siih fy7^y72 0©f7^ 

^2 8 fc#EtM::»ffl1"5±5Wfc**** 5 <> 
[0122I El l 6 ic^i-i 5 l-x **^>^^ 
y7 -l 8 t*^^y^v7'2 8 tSrEV 

OfcJ:0, ^s/7-l o*s^s'7'**yT2 0lw<E.ik«>£ 
ffiltfcSHfcttfjg©**, ^7-10 

yy^yT" 2 8 fc**b*K*A»U 9«tt«ttf*4 4 £ « 
5 1 8 3^*^ SB$t<DflR§*tW^iSr#lSUfc2 

offiMRttKtJ:***. 2 0|>a«* 

«r, fe$fflL M*.tf-f J'* , otfA'TA'=->K EC- 
7. Sfcfi^/'irTfcifSrJB^Xifc*-*-*. 50 



[0 12 3] 0cC< El 7K*i-J:5fc. f-y^i o t 
[0 12 4] 01 8K*i"J:5fc. f-j/7***y 

ft. /<y r^9^mz y-A/^^&EPJB'Jbfc 
s i ■ctflWrt-a - 1 * 5 x# 5. 

[0125] iffli 5 fc«J6#ifeT?*>* ^ > 

*«4^(M 4 

y74 0^Sft ; 5wi:*5^v\ 

V7*4 0*s*»7X, *ro^*s<-fHfcU, *>3VM±#fc 
^V^/^7*4 0if5 L«5fi»LtLl5iiMv\ 

[0126] jjck, teoSJfcfrftfco^-cBtwi-a. 

[0127] 019 -0 23 |4*iX-e*t. * 1 

(DM^ft^ Lfc^otllHil'^ Lfc»rffi0Xfc5<> 
[0128] *-f > 019, 020 iC^-T «t 5 01 
3, 01 4«:#JSLXttBLfc:fr!fcfcbfc* s o-C\ mt 

yy^yyi 8©*»fc< Sft7 5 MMH\ ^V7»o 

twr/v^-zv^p], if-vy^!)3-^*^7x=- 

irwjgffl&fln 6 %~ 5 0 %tw 
jfe5J:5lw#ftfciT/fc» 12OR5 002, R500 
3, 7 2 00A, 9\*y*XRX9**7-7 
5 0 Sr»*i-5. 

[0129] 021 K^ti 5 015 

^S/7"«^ffi«lt-^^^X^5^yT^^/^2 6± 

01 TftWUllWU^St^'f' 

^yr2 0<DHiiEfi«n-^s^x^5^yT^^^ 

3 6 ±fc#Dt©#ft'»'* r ' < f 7*4 0 
[0 13 0] $t>^> B2iK*ti5i:, ^7"10 
ffl*t!J7^Ih f^ty720©f^ii 

[0131] 022 IC^-T i 5 fc, 0 1 6 Sr#l^ 

u-cawufc^ssfeKufc^ox. *S^v^y7i 8 

^^^^^2 8 t SB^teS*. <fp<DW£L 
5r2 2 0 c C, y7o-WWSr»2»i:UX, #ft»l'* r 

U 3»«tt«SR*4 4*r»J«-fa. ^W'^^ ^5 0Srffi 
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&l,X^it7 7yv~X&. m^M. Mx.tZ'f y^ntf/u 
7;V3-;K EC- 7, -S-tzItT-? /^T&ifSrffl^T 

[01321 HI 2 3 J^1-J: 5 El 1 7 3r#{I 

* y r 2 o t <Dm<o&ffl\z y mz_&±& hu* 

fcS*T*JIB»4 6 
[0 13 3] ^©«3S3ErSc©W»*«»i-*t, 7yy 

>-7"4 0Sr<-fi-r kfc< , **^^<^18, 2 
8©^Sr^tT> OSr^s/7*^ D 72 0 

[0 1 3 4] ^.S^V^te, 77y^^W5>i t 
»ntt*SA<*0, «ttM±«Si«-*-. Lfc*5oT, 77? 
^^K*LTV^«**^^^^1 8, 28i v 77 

Cf&ZS-Z-Zb, 0 *Sifc:|K(7D^£j|£ 

#LSIK^5MI;> *fi^>'^V7'18 > 28© 

Lfc^oT, *ft^>'^-<>'7 p 4 0©^Sr<-f-t-r £fc 

[0 13 5] r©J:5*«Jt*lfe©jpJjS»4, fyT'lO 

sc #fi^y^<>'7'4 o<sr^-r^^tcf^xm*3ft«9 

XhZ Q 

[0 13 6] f^l OOfill^iMt^Si, ^-y 
7*1 0O^#:S«©rtg|5iC^$tt^Ji»®(D7-n>' 
7-</vi*gLix5^ttSr/h$<T?#, ^s/7*10'c, ft 

[0 13 7] Lfci'oT, El 1 9~0 2 3 £:#l8LTtSi 
[0 13 8] Z<D&W<D&2(Dmi&<VMffi\C&Z> 

So 

[0 13 9] r<a^2<OHffi(D7i2fif£^5tf-/i'^y ? 
K7MI©^8f©±S*B6i)li > 

[0140] ;©|2 ©l£6&©Ji^-e(4, — tfcowiift 
■SrSUffiU ro-t6:cD#flM«i^ mic^T**^ y72 
0 fcft3Si'#£»ia:JtU /n^^O-T" 2 8*54.0*4 
0 5^ 7*1 0©&iKlgi:£, Sf©gf 



[0141] 12414, r (D^PJtO^ 2 (D-$m<DWmc 

&57$—/utfy >y vt ws©^#3£B£*1-0-c, 
(a) H-iS*KSia»e>J!.fc¥iIiBU (b) 0(4 (a) 0 

<£<D b - b*k:JB 5 mm&XibZ> 0 
[0142] IH 2 4 i-^-TJ; 5 (-, -ftcoMflfr^CD^g 

&6oa*fc<5, rroffiiSeoii, f77 p Jft!<72 0 
kteZ* -r y 7T5S85 2 0 ' tf'Hifc, lit©«S© 

6 0(;r(4, tVT**^ y TW^fj iJgtLSr^^-rsfcii) 
0«JWfflW6 2*s, **yT^J&gE2 0 '©4o©^5: 
i^fci ^5{C©ltfe,n-C^-5o * + y 7^-5£gB2 0 ' 

(4, 4oco^*s^jx^*H, m7r^fcV) ] mm&.m^£<o , 

[0 14 3] 0(C(4, m^±xm^>Wl <9 

^*»«tbtv5^-y >^*-/U6 4*5, W6 0©ft 
iaJdSoT^^tbTV^. :©y-!)y^*-;H4 
(4, «$il}j:ffl^6>tx,5fclt-T?^<, «*tf«JB«B4fcfi© 

mm-rzz.t&x'zz, 

[0 14 4] w©JB2©Sa(S©»||lfc«5S"lB-e 
(4, ttM&KeOlC, TAB*Tti^^H5, 7 U^f V7* 
/V'^7-7 p T?(4/£< , fc5m*cDjp:^.Sr^rbT^T, 7 
u*->77i^:r-7*J:«?, felinjK, **ofc*>*Jlv* 
t>Oi:LT^5„ £©J:5fc*MB«6 0©8BI*UB»fM4 

ft&ftjfflu z.<om2<omm<ommxfi. tM6o© 

SrlS'tSJ:5^L.T^S„ ttfJ!§;&6 0(4, 7^-^v 
^7 i -7 B {cJt'<tutf^^>^<, ?-*9i>V1ry hm 
m, £fc(47*o-7*£, r^hffl«f7 0l:, 

tttt £ * 5 d t & sim fc -e ^ » xh -5 o 

[0 14 5] Jfe4b\ yu^r'y-T'/vW&Ln^X^rT. hmw, 
MZft^tcmmiZ, «ttfW6- 103 704^£ 

[0 14 6] t 1 ^ hfflSS^7 0»4, yT^g|5 2 0 

iir> wont Lfc^w^-rtu-ct, ^2/7*1 oco^j^ 

l>5. ^feJ-x^ hfflSg^7 014, «/igg4 6tcJ:i9^ 
^^v>.t5^j«$tu, WJIBJI4 6ZM&.Vtci£x 

[0 14 7] 02 5(4, i<O^BjOD^2 0H^(0^lc: 

O^b^Lfc^Sr^-TEIT*, (a) 0(4, ^^7°^ 
«Ed»b^fc¥®0, (b) 0(4 (a) 0A>P><^s'7*£ 
9 B* V Nfc i: # (O Jpffi0 1? 5 . 
[0148] 025 (a) tS£U (b) iZtjk-T X 0 f-, 
^r^yT^ei52 0 ' 8M§« 6 0 ^fe^fH$Hfc 
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tg, T*hffl^7 0(4^y:A*-f yT2 0©-hlOE£o 
T*39, A^IIii4 6K:J:9B;Mt5ii:*<» Qffl 
£*tT^So 

[0 14 9] ifc. El 2 5 (a) &£tf (b) IC, 

^yy-^fcSo ^yfy^^6 6rof(i> HI2 5 
(a) *S<fctf (b) K^£;ftS<fc 5&eWSJI2©{tiL 02 
6 (a) \^m1r£ot£BWik^®<0m^tm*?, El 2 
6 (b) Ki^-rj: oteR-Zh-otHQ LttS^, 
[0 15 0] I <o J: 5 if 2 ©^»©»il;#5 

5„ £f>K, ^aft^iiS^Vy^v^OiteSiJ 

[0151] 7"* 0(4, *mtt«^ 

4 4^tl:, — o— off£j££;h,S;&g(4&v\ fiy^l 
0!CD^-y^^co««lH]K^*«Lfct#^(i, ^y^ 
1 0/5^51 tttitl®©^;' K^ s 2 0 OgSt^Sc 
r©i5^^ Kifc(4, ^y^i 0(c^^ey^©*«ni 
teZmm^lzkZKtb^, (4S \ 

[0152] -?:r-e, f 5/^1 Odnv 5 yy5i,<D*W[I] 
gg£ii;»Lfci:#K(4, fy/C^hfifeittftfe 
tVCV>5> J TAG (Joint Test Action Group ) & if 

r©J:5ic:i-*U4\ ^yy l oa><b3l#tiH-fl;1l 
(£>^y Kg:tfS#^.fc£-et* hfflsffi^-7 0&, ^y 

yi o©fl-j3t-, — wc&e-rs- f-yf* 
•y y r 2 o ©-y--f Xoitflq£ttfW-t-s r t a*--et So 

[oi5 3] i*j, n ©3s 2 <Dmx&<nwmz.&- s 
«*WB£®-e*Afc*w-eS5» aMBJRofc©*^^ 

*vS:iia*«LV\, ffj*li^y^*t!l72 0t-fe5 
!>T20lc, t7^ yy^©t>©£<£fflbfc£#»-(4, 

[0 15 4] «o»fffl^s-c^ 

«J$rffi&Mic:, 122 5 (a) *3<tU? (b) fc*i-Eg*» 
■*\ 02 6 (a) IC^-t-RH. jfcStM4EI2 6 (b) (C 

J#<0-f >x -y ^ ^ Srf^S r i: S. 
[0 15 5] i*J. #tJ]§«6 0^b©*t y T^3ggi5 2 

o ' ©$]<9lS8U4, #<KU !f m<r>m^3-r*'u 5 - 



.20 

ts c-c^-r s r t ^-et s. 

[0 15 6] *-*MT?®<!)ffi-tb2<Offl&.tt. 9 s 

6<ji^*iS:S®-e# s r t?*>So 
[0157] sfc, fwemym-rtzom&i** 

[0 15 8] £?>K, ^77 5-^^6 6(D^4r, a-— U* 

a-—- y*ffi!)-C, yfy^ 6 6 iSB<0[6]#$:^i-^ 
ttT?i<> |l&S«£©tett8t«>/ll©fc.«>©?U *>2>"' N 
fi^icSExS r 1 1> "IfiE-efcSo 

[0159] ~<D&m<o J %2(onm<Dmmz.&z> 

[0 1 6 0] El 2 7(4, SJ1 O^^SBSlft^Lfc 

ifSia-efcSo 

[0161] El 2 7 (c^-T J: 5 l-s h v*y* 7 2 
20 9 X ;rof^ 2tc(4, !2©SlS©iil-«5 

fifrStl 6 0 7!l5ffA^tbS#A?L7 4 2*lS:tt k;ixT 
^3. y-^y bmM7 6(4, *fX?L7 4©j£SB^@3e$ 
ttTV^So 

[0162] ipmwmm 1 6 o h^sST- 70^ 

«JKT^5fy7l 0 ©«MRffid»fe» A?L 7 4 tclf 
A$HS. rtuJCioT, hm^7 0d*, y^y 
MS7 6Cg»$H5 0 r©^, ^-*h«#Sr, y^ 
y h«@7 6Sr^UT^-yyi 0t'{fc*SU f y7l 0 

6 0 «rl& f? ta-to 

[0 16 3] KDi^if^^tfoSi:, ffff*f 1 
6 0 5r, ^»*8tl 6 0Ofy7l 0<D^«S*T(C 

Lfc^-c*, 1¥A?L7 4K > wtimttatfrfe, 

h fflJST- 70h #A7L 7 4 ©jK»lcK»t ^^fc V 
>ry bmm7 6 t^j^^ixSo i©fc«), ^C^i 

is/Nvy/<vy4 ofctt, y-7-y h«@7 6fc»7-ei 
y 4 o*s«o<^igtt^,jN$v\ 

40 [0 1 6 4] EI2 8(4, ^2©x*i5*Sr$EB&#>J-*L'fc 

WffiEi-efcSo 

[0165] El 2 8 (C^-f «t 5 t-x f^h-^72' & 
h<0. rof^h^7 2'l:it ^2©^JS©^Tffit- 
^j^gf 1 6 0^B^tl-S®®?L7 5*5|Sltb 
HT^So ®«?L7 5(4, *m#mmi 6 0©&©KB# 
©^Sr^ft-t-S^i/^ 7 5 a i: , 16 0 ©/n 

-t-£;fc«>©$&WL7 5 b tA^^oTPS. 
[0 16 6] y-Jry h®@7 6 ' (4, {JiJ^(4±T*rS]^ 
so (O^S&^oTSSiJ: 5 (c^$tL-C*J 9 x ^sgfrlSfl i 6 
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Ri^Sr, V'dry h^M7 6 fcr^L-C^s/T'l OK-&&S 
U f-Vf\ OCDS^ftftx* h«r. WO**Klfc 

SltBl 6 OSrSlDmi-. 

[0 16 7] ^<oj: ^y^y^4 o 

h^7 2 ' KSttU&v^J: 5fc-*-6fc*©»v % 
?L7 5 bSr^L-d/^rtJCiiJ^ @2 7t^bfcx^ w 
hm«!7 6 ' fc.fctfx* hv?^7 2 ' 

[0 16 8] 02 9(±, 13 ©x^SrtEB&Wfc^bfc 

[0 16 9] 0 2 9 (C^-TJ; 5 0^-&f&7-^ h 
Kffifc£flX^Z7B—7 7 7&h%<> z.<r>-?'a — -fi 
7 JR2©Mt©»«fc«5**frSS«l 6 0Kx* 
HB**r«*&-*-5 £ 1 1 tc, ^SUfrSIE 1 6 0 SrX»-T 20 
5o -fa-? 7 71*. f*ffgf 1 6 OSr^-TSfc* 

rxhmmi-7o\z&tiiisti. i>>o*m#mw. 1 e 

0Sr^-r5$fe^^A : '? 5 «^§B^^^oT*< $ 
f 1 6 OSr^Ufctt, fet^u *5i Xflttt&Zfr 

[0 17 0] :ci5ftr^^t«, *iftiti 6 o 
¥^t*3£e 1 6 0©f^l Oco^BSrTl-Ufc 

^hffiJff7 0^B-y7 7t««li*i 30 

iRWE, iMMMSB 1 6 0 S:X»i-5. * 
SI5« J f-t^'5^>'^>'7 , '4 0*5, ^d-^7 7^ 0 

[0171] r©38M©«3©ia6©»t»^«S 

[0172] z.nw.zn^feni&mz.&ztf—^fy v 
[0173] 030 ft, ~co^m<oms<omM<owMK 

oa>fe#f$Lfc:tfc®£7iH-0-e, (a) 0fi. fy-Tft 
(b) 0f* (a) 0d>fe5 1 S':/£ 

Si 19 ^ t £ CD¥ffi0-C£> So 

[0174] 030 (a) toXXf (b) {C^-f <fc b t-> 
T^t^STH*, #J;tf£02 5 (a) , (b) fcjpLfc 
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^■fttft<. Of8ltlBtt»4 4 k/N^^4 0 i 
[0 17 5] r.©^Wro^4©|Ufe<D^^5 

So 

[0176] S3K1 Z.<D^(n>^,A<n>9M.<T>WM\C 

[0 17 7] 0 3 Hc^-f-J: 5 t 1 * hffliST-7 o 
li, IftJSMJI 4 6 ©fl.«fcJBj* U<tt, ftMBJB 46© 

Tt6v\ i©»&lw»±. ^^hffl«BT-7 0*s«HB»4 

tt, «MBJB4 6*^i-SWtefTtoH5. ^tt, 7-* 
Mi, **yT^J£»2 0'#*MMR 6 0 9«S 

«MBJf4 6&s ;|trilit«6 0K5!S#*i*b*v-CV^ 

[0179] 2 ©iafc©»*-ettM Six, S2-I4 

§\ Ffflffif 7 0 tf^ifwy^y £fcfi 
[0 18 0] L*»U ^i«6 0&£7l*Ut< 

y T^)£gi5 2 0 ' ^r1tfli« 6 0 i» fcffl 9 8S-rfc*©«) 
[0 18 1] rix*»bttWS*t*»ffi*©±»4B« 

00, ^^yr^as2o ' ^«tfli«6 od»e>«i9»f 
^2~^4coH^<D^flg^'5^-^^y y KT 

[0182] 0 3 2 ^1 ©WJtBSt^^ftttB-Cife 

[0 18 3] 0 3 2\Z^Xoi^. ®%t&®UlZ-rZK. 
£>IZ > U?hti % 0 . 6mm~0. 9 mmtl^'SS^H/; 
«tB§S6 Oaii&S. fc*4»JB« 6 OaC 

> tOfttflg-Cfi, J?^-^0. 6mm~0. 9mmSl^I5 
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©J5^(*0. 6mmi^3£L.fc 0 m-l 3 , #EP5F"§- 6 8 tc 
[0 18 4] Z<DSL0t£ffim&6 0 aT?fi, 

fc*t»«-8 0-l«r, *3Sffifc»3ttt8 0-2fcJBi*U W 
/ig*R6 0 a Srtt3SbTV»5 0 ;:©0ij-es±, Jt3£*t8 0- 
1, 8 0-2& -ett-eH, J?^* 5 1 . 2mmfi^v/| 

[0 18 5] X* hfflffif7 0«, «M8 0-l©-hii 

[0 18 6] r©J:5WS6 o a-e^i. tt/l&K 
6 0 aOllCiftot, fflm 8 0-1, 8 0-2^^H-?tU 

MS^tv^rtlciot, Wffi1&6 0 a 

[0 18 7] L^t>, ^-Y y 7f£ISi2 0 ' £#tjmig6 

9, ^-C^^c 4*fc«JI*r©l$fc» «l*rfl!£§lfc*»tt5 
fffSSr'hS ±ot, r©3g!H©gl2~fl4© 

[0188] HI 3 3 tt, Iff 2 ©»|g«Sr*i-««H-e*) 
5c 

[0189] & 1 ©ltfJi&E6 0 a T'fi, X* hffliSH 1 7 
0*5, f-yfl 0d^o4o<03a©5*>©2oWiatcM 

fi, xy:/l 0^o4oroj2©:£Tt;iMl&£*T7Kfi!t 

[ 0 1 9 0 ] El 3 3 Kjjrf-J: 0 ;;©££ 2 ©SMi^T- 
Jfi^O. 6mmt, i^viroMeobo^i 
WfSBff 6 8©J3H£fflA^ ^■ S '^S8RffiK»»«-8 2 
-l£r, j|«ffifctt3*tt8 2-2Sr-t*t-P*t»J«L» 

6 0 5ri»UT^5 o r.©fi«J-C[i, M3&W8 0-1, 8 0 

[0 19 1] h/8387-7 Oti, g!l©3gl£©7£l&i: 

HHS. ffi3£W8 o-i©Jn£-c3l#tti;*H, x^hfflSg^f 

7 0*5, iJg#6 0b©t-C. at>SBBUiV*WEfc:j8 
[0 19 2] r©i 5«S6 0 btfcottf »L 

[0193] El 3 4 ft, ^3 ©IStflMSSr^-r^EI'efc 
5. 
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[0 1 9 4] ^l©mflg®6 0 a-Ci2*iSS$-8 0-1, 8 

o^as^ix-CTu $fJ?i«6 o a k-mzM&Zin* H« 

IC, ^2©«flg«6 0 b-Cf±*IStft8 2-1, 8 2-2*5^" 

[0 19 5] r©J:5^a»«tt«rflB*t—»K»i«$ 
nxi>, ^^%n<oUUk^tixh^\ r©^3© 

6 0 cm I$3£*t8 4-1, 8 4-2£, WIB4E6 
0 ciCj&flJtiftiC^L.-CV^5c M3i«-8 4-l, 8 4-2 

te^aven, ii, f2 ©wire© t # t laea-, jp^ 

io jfil. 2 mmti/K^ ^ffllltM Lfc, 

[0 19 6] IU3 4\Z7jk-r£5\Z, ffi3fe#8 4-1, 8 4 
-2f±, ^iUyiz-f, fc-Si/MizK/H-i-r-.y hoi 5 
7*<eifcfcA8 6-1, 8 6-2£{£ffl LT, Wgt6 0 c IC-lt 
febtb-CVSo lt©A8 6-l, 8 6-212, W«6 0c 

8 4 -It 8 4-2t idio-C^^iitfo 
[0 19 7] M3SW8 4-U±, *Mt£6 0 c©± 

«$hTP5f^ bfflSST-7 0*5^$t8 4-lt-J;o 
20 TRi$^TU4 5. r©7t©, *f3£#8 4-l©, h 

5tc, x* hffl*^- 7 0 4r«3iW8 4-ia»e>«HJ$*S 
it©©® 8 8d^:i7f>ft-C^3 0 
[0 19 8] r©J;5/i»JlB«6 0 cttf^ h/BiSHF- 

«g£ft#l-T'#££IHB£tC, yT^SC2 0 ' £ 
«JB«6 0 4»&#DIB^fc©©«Htf$:S*-C#a. 
[0 19 9] 

30 [35SH©2!jJft] WiWL-tzXoK^ Z.<DftWlZ.£i% 

ff, #-/^!JyK7WS> ibZWttfhizmCitft- 

fflffi^•tS:Sv^(cSM6<)^c^■t-5fc^^)©g«cflc{-, * 

l64«3tS:#i-5 t 5 =. 

[Hffi©(ffi^tftWl 

[11] mi l ©HiS©^fg 
,u^y 5, KTU--l'S©^ft^S©®fffiIilo 

[112] ®2{iS n-P b ^^©^JSHI. 

[13] B3(i6Ql }^-r¥^&ffiS@K^^£*-r 
Hj-C, (a) Hl±df--y y 7&j&®©¥B5l2> (b) H(± 
so (a) H©b-b^[cfe5»fffi[21o 
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[g]4] !2)4ttEll(c:^i-^y7 p #^yTSr*-f-l§i-C?, 

(a) lati^s/TWiffio^ffiHk (b) m-immmco 
y-mm, <c> mt± U) 0*5«tt^ (b) m*<z>c- c 

[0 5] msteC4&ffi<D&Mwm*mmirzfrit><D 

0t?, (a) 0*5 J: (b) Htt-tix-eixttlttieJHU: 
^ Ufc»rffi0o 

[0 6] 0 6f±C4ft^<D<l!l©#J£l&l^3;fci6©0 
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